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o a o ij 

3 m 205,000 m 

234,000 §! 

1. S^Ai- §AilAi(£S)_1S 
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2fl^- 2|-7)1- °}-%-& ^7lofl ^ ^O.^, ^^^IS* >»d*g3HI 

-ilJLS. >£^Hr D/A D/A ^€^1^ 7l^]cfl^^ oj-tJ-^ZL Aljr# tiV^ 

4^ ^^S. te^Hr ^S7l, ^3:7)^ Jl^Sf AlJrS ^S>i=. ^ ^ ^ 

#7l(HPA), 2B^7]# *|]<H*Hr t^lH ^ hs^HCDSP), ^3 ^ 7 }o\}*\ #^ 

^l'S ^131^ ^^"M ^"7] ^13: (DSP)S. ^i^>^ 

A/D ^71, T^-afla^S ^ ^^1- ^2:71 ^ ^-S7lofl Zj-Zj- Tfl^Kr ^^f 

^sm- .^1 £)m ^^>c-i^£ 7fl^^ 7^1^ ^ 

, c^lH a] j: = s.^H(DSP)l- *>-g-*H 3 -§-3 TIM!- ^*>5.3.*1 xflJf a^r 

7> 3giL <&SLE-S. -£5L^ ^ <2^ JiR^l ufl o. 7 J-^> Jl , ^ Sfl^7l 

(Predistorter) ^ *1 7]^ t\x)% Aijr S^H(DSP)^ f-tf 

^*S5l7l nfl^-ofl ^l^o] -g-olsj-jT. S^o] 7pg^H , FPGAS} 

iflY 3)3. (work function)* ^*Rr ^^S^l^n> y).^ oj*fl-E-*l ^7fl# ^a} 
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^ &7] ^ ^ZLeflo]c (upgrade) q. ig^zj ^7> Jl^ 

— I— o 
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31*1 sfl^f "<H^ o]^.^. {Transmitter using 

Predistort ion Type Digital Linear izer} 



2 ^ ^ ^°fl ttf^- ^^Sf7ll- ol-g-^V ^ A] 7l^ ^ 

110 : 5fl^-7l 120a, b : D/A ^^7l 

130 : Q£l7) 140 : t^lH ^IJl = S.*fl*UDSP) 

150a, b : A/D ^71 160 : 

170 : 180 : #^^7l 

190 : U-^-S ^^-71 
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<10> -S- ^^^ 7 ]o) W]^^ 7 fl-^A]7l^ ^7}o\] ^ 

3 ^-*] ^^>JL 7fl ^^-1: ^ $151^- FPGA-& ^*>^ 

<n> ^ ^^-71 (Power Amplifier)^ RF^JlI- 7]*)^ ^-S.^] 

^JLS. ^.sRr ^-S-tr ^SLS. ^7-]} Al^Eflo^ wl^^^cfl 7 RV 3.711 <3^# ^1^1^ 
«-^-ol^. oje^ ^ #^-7]£] 7fl^A] 71 ^ a o v ^°H^ Feed forward 

envelope feedback ^ =L^{3- predistort ion(^l^l sfl^-)^ 9X^. =L ^ofl 

^(predistortion) y o v ^H ^>-g-^4. °lsi?lr sfl^ ^ 

#*y( sampling)^!- 3#*Rir #1Md ^7] (10)^, ^7l(10HH #^3^ 

o^^ljro] iH^-i- ^^-^]7l^ ^€:7l(phase shi f ter)(20)^ , ^^IJ:^ 37l# 

^sH^l^ 7>^ #$17] (variable attenuator) (30) ^r, 7>^ #ifl7l (variable 
attenuator) (30)^ #^ >i]3:# ^^^^7] (HPA)(40)sf , ^^^^7j 



18-6 



1020000045258 2001/7/ 

(HPA)(40)£) #^°.5.^-El <y ^Aj^l- tiling ^tb ^Is* ^#^«>^ «<KM3 ^tM 
(50)^, #3 ^]Jl2l ^#^-§- wlJESl-JL ^4 *r-§-^M 3# ^^:7|(20)fif 

^ ^^7](30)1- ^ S7l( comparator) (60, 70)S ^^4. 

<13> o]^ ^<a] a^j^I^ ^^#^7l(HPA)(40)^ ^^Ul^ til^ 

Sltr sfl^-ol ^^-ofl nj-ej-^ ^i^l £fl^-(Predistortion) lHH>Hfe ^ ^ 7 1(40) 

<14> Si %V 2 .^ > tij-^ ^^-71(10)^1^ 4]3L» ^ 

71(40)^ #^Al5lS^Ei til^S. ^3-^ ^#*3*Rr*l, ojnfl, JjL A]Jr<2] 

3.7l7> ^5U=- til^r* ^H^o) ^ f ol^)^ ^71 (40 HI ^ 

0P tilJa 71(60, 70)1- °]-g-*H ^>ol ^ ofle^ ^ cf-g- z}-z}- 

51 a^atr #2-3- $\-# ^«:7l (phase shi fter)(20)^ 7}^ #£fl7l (variable 
attenuator) (30)1- ^4 ^^Ml ^ ^#71(40)^ S^tr^r. 

<15> ol^A) 6>^-SZL « o )-Al^ a^j^]^ -g-coll cfl 

JL, ^ ^l^Sl <^ ^7>n>cf nfll£ <y^A]^§ sj) 

^l^fe 3\S.Wr S^^ 0 ) IMT 2000 Ali^oflA] a}- go] A}-§-^ ^^Hr 

i^#(Bandwidth)°l ^ S3 ^aL^ ^-S-S^H #;?H 014 

<ie> nj-^, olel^j. 7j)*Ul?l ois. 7 ia> 2fl^-7l (Gain-based predister)£ 

^H^^l 1 ?]-, ^^1 °}^S.=L Al-g-^c^ ^^fV ?M ^*)1 S <gol^l & 

* S^Kr 51S.51 ^-Ajol d^l^ Wj-Alofl tftfl^ ^"^>J1, ^Hf ^ #3 
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Jl^, ^ol^ofl 7J-*V ^A] fifl^- « 0 VA1^ c^ig 21-7)1- o)-g-^ ^A]7l# afl^SHf- ^ 

<18> ^S>7l ^ ^ofl 4^ 31*1 2fl^- «o V ^ C^IH ^d^Sj-711- 

(Predistorter), sfl^HA} ^lli ^Is* of^n a] jr^ 

tt D/A ^«-7l , Aj- 7 ] D /A ^^7l^ #^3tt 7l^tfl^5] o}u-s.n ^ 
tS- ^S*>^ ^^7l (Modulator); #7] ^5:71 (Modulator )^ -t^^ls* JH^s)- ^lSS 
f^*Rr ^ ^7l(HPA), #7] 3*1 sfl^-711- ^H*}^ ^IJl = S>MH(DSP), 

7l (Demodulator), #7l ^-2:71 (Demodulator)^ ai^s. t}*lig a]^ 

S. #7l t}*H§ Ajjr 2lx|Ai(DSP)£ ^iHiHr A/D ^71 ^ *>*fl3 0.3. aj- 

^1 ^1-^ ^-7] ^2:71 (Modulator) ^ ^-2:71 (Demodulator)^ A^*}^ 

^ ^71 (Local Oscillator)* 3E.#*H ^5]^ ^-3) .2.3. ^tf. 
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£2r^ ^ <Hl 4€- ^ 2fl^- w^o} r^^l^ ^5)- 711- ol^-^V ^ 7 14 

£3 ^#714 -id^SH sfl^-^fe- #*1 sfl^7l(Predistorter)(110), #4 sfl 

^•71 (Predistorter)UlOHH #^4^ ^l't Hs.^: ^lJiS D/A 

^«r7l(120a, 120b), D/A ^^7l(120a, 120b)4 #^4^ 7l^tfl^sl o}ygg.=L 
al-^sj.^ ^5^5. ^S*>^r ^27l (Modulator) (130), ^S7l (Modulator ) (130)4 #^ 
^llt ^^7l(HPA)(180), ^71 ^) 2fl^7l(110)# A*]*} 

^ t^ll ^IJ*. = .§.>*fH(DSP)(140), ^ ^#7l(180)oll*| -2.^r44 ^ISl- ^ 

^44 7l 7-j c}] a] 3:5. ^s>^ ^-2:71 (Demodulator) (170), ^-=£71 
(Demodulator)(170)°lH Or^SZL 1=1*1^ ^iJlS t^*!^ 

SS^H (DSP) (140)5. ^sHr o>^^./rl^^ (150a,b), 4313 ^ ^ 

4^r# ^S7l (Modulator) (130) ^ ^-S7l (Demodulator)(170Hl ^ afl^r^- 

^71 (Local 0scillator)(160)S ^€4. <^7H, 190£- 50 Ohm ^ ^£-§- 

£ 3 £r -#71 £ 2<=H1 il*] *14 $\^7)2] ^ ^^5L^Ai , *1*1 Sfl^-71^ a o > 7 ] *j| 

1 4# 1=14^ SJ^Jl*! lUs.'gr 4*1*1 3 §4^ l §^71(110-1)4, *fl 2 
t\x]ig <$m\s.9l Q^IJl* 4*1*13 §«5Hr af| 2 §^71(110-10)4, *ll 1 -g-^71 
(110-1)4 A 2 §^71(110-10)4 t^*!^* 4*rfe *fl 1 ^71(110-2)4, 1 3^ 
71(110-2)4 #^*1J:» 4*1*13 §^Rr A 3 -g-^ 71(110-3)4, A 1 3 ^71(110-2)4 
M^IJl-I- 4*1*13 §*Rr 4 §^71(110-11)4, *H 3 §^71(110-3)4 #^*1JL°11 
*|7l cl^l^ = 3.4H3.^E] <a^4l:£4 4^j- ?])- ai -g- ^§>^ aj] 5 §^71(110-4)4, 
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afl 4 #^71(110-11)5} #<3^]Jlo11 #7) ^^^IS^l 4*}H- 31^ 

a Q -g- X] 6 #^7} (110-12)5}-, X] 1 ^71(110-2)5] a} jr *il W ^lH = 

^l^s^-Ei <y^J.5] 2^*J- Tfl^bi^: ^«Rr XI 7 -§-^71(110-7)2}-, Tfl 1 ^ 7 1 
(110-2)5] #^^1^^ cj*}^ H^H^fEi5] 2*}*J- T^l^bQ^r t^fe X) 8 

^71(110-13)$}-, XI 5 71(110-4) ^ XI 7 71(110-7) Si %m±S.S\- ^7} ^]*1 
M SLS-^S.^] <^^1Jl5] c]*Rr XI 2 3^71(110-8)5}-, XI 6 ^7} 

(110-12) ^ XI 8 #^71(110-13)5] #^^1515]- t]x]Tg SS^l^-iS-^-E] a o v^ 
^"CQ-i- cl^Rr X] 3 ^^71(110-14)5]-, XI 1 5]^- c]^]^ <a^A]5L9j I^1J15]- #7] Xl 2 
^^71(110-8)5] #*Kr XI 9 ^-^71(110-5)5]-, X] 2 5]^v ^^a]Jl 

<y Q^3L5]. XI 3 ^^71(110-14)5] #^^1^1- #*Rr XI 10 #^71(110-15)5]-, Xl 2 ^ 
^71(110-8)5] f^jtaf *f| 2 5]^- ^lH ^^^1S?J Q-fclSL* #^Kfr XI 11 -g-^7] 
(110-9)5]-, XI 3 ^^71(110-14)5] #^^1^5]- X] 1 t}*!^ ^^151°! I^lSl- # 

XI 12 -g-^ 71(110-16)5]-, XI 9 -§-^71(110-5)5] #^^1^5]- XI 10 #^71(110-15) 
5] Jl!- #^}<*| 2fl^-€ #=]sf^ ^7] (110-6)5]-, XI 11 #^71(110-9) 

5] #^Jl5]- XI 12 #^71(110-16)5] D]^^ Ajlf #?^Rr XI 4 

3i^7l(110-17)S o]^o]^]c]-. 

o]sHl^l °15]- ^o] ^. ^ofl rr]-^ 3*1 sfl^- wj-^io] rq^]^ ^SMl- 

6 l-8-3b ^7]5] >g^s>^ 4-8-31- £4. 

#3 #^7l(HPA)( 180)5] wl-id^^^ ^*Rr sfl^-A]^^ 

^715] 3*}5l- 5*> 2fl^H^*H 5]3flA-] 7 }*J- ^Xl ^^=* xrfl^ofl o]^-g- ^Z} 7 } 
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-SM 2fl^-7l(Predistorter)(110)Tr ^ ^7] (HPA)(180)^ Ip^Tr wVcfls. 

^^^IS* $D^*1?1 cf-g- ^ ^#7l(HPA)(180Hl ^^^1^1^, &n 
713] -a^-S-g- 3.7)] 7fl^Al^ ^ 9X^, ^ ^#71^ al^i^ ^-y-t- ^3-2- 

3. 2.1^# ^ 3^ 5*> i^Rr M-eJ-I ^ SU, o]5i 

-if-^-g- 7fl^Al7l^ *I*1 sfl^-7l(Predistorter) SE*}- r>>^-7>^lS. 3^>^- 5*> ^-g-g- 7}*1 

< 24 > £ 2 ^ .£ 3# #S<s}^ , <im Al^# ^^^>7fl ^7]Sf ^X\^7] $]*\o\ 

FPGA5. ■T-^ 2fl^-7l(Predistorter)(110)^ ^^-^1^1^ ^^IJ:^ 3.71 # 

JL 3^ 3.7l# ^r^l, ^7^, 

FPGACfield-programmable gate array)^ S5.:=L5ijol 7>^*b -5-^ ^ & ^°H, PLD 

fif Ul^«5}*ln> p LD 7]. ^ti]-^ O.S. ^ 7fl<2] TflolEofl a^S)^ ^>«fl , FPGA^ ^ 7fl 
2] 711 ^l^ul, -t S-^f" 33^5. ^711^1 ^ ^-g-O-S ^]7l7} 

, FPGAfe ^ *£HW 3^}^ :f eJ-JE c-1 ^ol7l 7 fl^ SSn^ 

<25> o^, <y^A]S# ^ 71] S M-¥<>1 *>M-^ ^5fl^ =L^S. -f-^l7lJl, 

S^fe 3.71 3.711- ^ 71^ S.l(work 

function model) ^, afl^M (Predistorter)(110)S. ^*>^, ^7} <2fl^7] 

(PredistorterXllO)-i- -f-^*}^ ^ ^ t^l^g ^]Jl-I- *R0^el 

^1^-1: ^tb ^ ^1 SJ^4!:M 3.711- ^r^V ^ ZL <y^oll cfltb 3^>, 5*> Til 

^1- Tfl^l- 4^ 3*M sfl^7l (PredistorterXllO) 5.^3] 
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<26> o]6] t sfl ^7] (Predistorter)C 110)# -f-^t!: ^IJl^ D/A ^S^l (120a,b)l- # 

^S.^- ^ ^2:71 (Modulator) (130)* Tl^H ^^1- aV^s} 

^ ^^^.S. HPA(180)# -S-^l^i , «o v ^ 

^^-71(190)3.-^-^1 al-i-S. ^--g- ^-S7l (Demodulator )( 170) 

1- A >-§-*H 7] ^ cfl^ (Baseband) °-S. ^ZL, =L *\3L^ A/D ^^-71 (150a, b)l- l-^M^ 
*1 ^lH ^IJl ss^l^i (DSP) (140)^1 ^^sH, 7l^tfl^ r^i^j >yjr 

= 3.*fM (DSP) (140H1 ^^^Iss. ^sKa ^-^^ ^!Jii4 ^eflsl ^1^1- -S. Hlms} 
^ ^7} *M-*l£r ^o.5L ^3.^3 Tfl^** ^(update)^ ^ SHr3|, ^ ^ 

317} C-J ±to) 7} 7fl^]£ ^S.=L^ °g^Al^ - ojt}. 

3.71S. sfl^-Al^^^ sfl^KPredistorter)^, o] 2fl^7| 

(Predistorter)^ ^fl^ ^ #s. 7 l(HPA)^ ^3 ^*Kr 3«^->$£-# ^ 

tf^f *r ^tt ^ 5L<i* t^ig 

<28> >^#*V tf><2]- £0] M. ^ lJB]- s_ jl ^^>7fl ^3 ##7l^ til^^*- 7 fl 

^ 5^^, ^ ^5fS 3fl^ol ^1- 711 ^^^71^1 #^-|- ^ 5U 

<29> iE*V, ^ ^#71^1 S.^ol ^£14 oj^ ^ofl o]^ ^^g^ 7 fl^ ^ 
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*Sfe vfl*- i&^r 5>l-¥-^ 2]-7fl «>iL^, 22fl^-7l(Predistorter) 

^ ^El^>7] FPGA# A>^><^ 47fl^o|| rcj-e^- 3]^ c]^^ cg^^)^ 2:^1 

£}JEL3. ^£5] o>^5.ZL 3]j3.7> §M nfl-g-ofl ^ ^ ^ °fl 

<30> ZLEjjl, *U1 sfl^-(Predistorter) ^ ^^1^ ^.3L S5.^H(DSP) 

*M FPGAS] s)^ (work function)!- ^^V^r ^^^H^ «>^^ o}^ 

£<3 73^1^ ^ 017I ^ ^neflol^(upgrade)M- ^-g- 
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^lH/^SZl ^^71^ ^^HrS. te^b ^S7l^; 

^7} ^ ^7)9] 7} 4^Rr ^-2:7)^-; 

#7) ^7H^ Oj-^zi A]l^- zj-zj- A o V 7 ] ^ lf ^ 2 ifltf t^^^ # ^ 

^71. 
1 3 ^8" 2] 
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^-71 aflM. 3J^7l^ *Hd*|5l -^SRr 3 ^^7l5f; 

^-71 1 %^7}°\ #^^1^1- ^Kl^ af) 4 ^-^71^; 

^-71 ^1 3 -g^7l^ t^{!Si #7] C^ig S^lAiS^-E^ ^ ! 7^1 ^^-g- ^ 
*fl 5 ^^7]Sf; 

^ ^ 6 ^^7l^; 

#7] 1 ^^7}2) ^^Al^o]] ^-71 t\x]% =3.^3.^3 3 Til^SM: # 

^ 7 ^^7l^; 

^^18 ^-^71^; 

^7] 5 ^71 ^ *fl 7 ^$7]$ ^^\S.St\- #71 ^^1^ ^^1^^«-E^ 

5 Tfl^sJvg- t-^Hr 2 ^^7lsq-; 
6 7\}^&-%r c!*>fe *H 3 3^7l<4; 

#7] ^ 1 t\X\*£ ^"71 2 ^^7)2) #^^1511- #*>^ ^ 9 

#71 2 tq^l^ ^^^Is^ #71 afl 3 ^-971^ §«Hr z\] 10 

^■^714; 
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#7l 2 3^71^ #3^1^ #7l *fl 2 $1# ^^IJl* ^Rr *fl 11 

^•^71^; 

#71 3 ^^71^1 ^AlJrS}. ^7} *j) 1 cj^^ *fl 12 

^7l<2}-; 

#7l 9 ^712} #71 *fl 10 ^71 Si f^Jit ##*H 2)1 ^ 

-Ssl* #^H= ##7i<4; 

#71 *)1 11 ^^71^1 #7l 12 ^^7151 fSAjif D^}^ Sfl^ 
^1^1* #^Rr *ll 4 ^^7lS ol ^ o. ^lo S ^ ^Sfl^- « o >Al^ ^^1^ 



3] 

*ll 2 %H1 &<>H, 

#71 1-6 7il^&£r ^7H1 ^^51 ZL, #7l T^l ifl iS^iS^B^ #^ & 
oil ^24- 7^A1S1^ ^ ^iLS S}^ ^i^lSfl^- t^ifl ^i^Sl-711- Ol-g-*)- ^A] 

71. 
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15L 1] 




[£ 2] 



110 



sr?i 



DSP 
7 



120a 



D/A 



l(Analog) 130 180 



D/A 
120b 



Q(Analog) 



'^RF ml^p 1 

1" 



Sample 
150160 (RF) 



150a 

L 



.- n Out t - = f sl Out 

140 (Digital) . ( (Analog) 
150b 



70 
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